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WELCOME FROM

DEAN

April 12, 1996

Welcome to Grand Valley
University's first annual
Research Day
sponsored by the Science and Mathematics Division.
are especially
Research
weekend set aside for the dedication and celebration
wonderful new facility
new Seymour and
Hall of Science.
us
ideal setting to showcase
research work completed by our students this
Modern instructional facilities, including comfortable classrooms, wen equipped
L,,",UVl11.ll5 laboratories, and thirty dedicated research labs will serve to promote and enrich
student/faculty collaborative research in the years ahead.
committee that U1'"',"'''''''''/1
Lu.........m
Research Day and
it out
projection was
thirty participants would be a good start for a
It is wonderful to see over 150 student presenters! The evident success of the
in great measure due to the initiative and hard work of the committee.
is truly appreciated.
high level of participation is also testimony to the
commitment of our students and the dedication of the faculty who mentor them and
initiate them into their various disciplines.
You are warmly welcomed
this special day; a day
of Science
will vVlUlli
and meaning.
throughout the weekend with
Padnos Hall of Science Open House events scheduled
9:00 a.m. to 4:00 p.m. on Saturday, April 13. We welcome you to an of the
of this special dedication weekend.
Sincerely,

·1.1? L

I.ty~

and

ACKNOWLEDGMENTS
FROM THE CHAIR
April 12, 1996

A small group of faculty members informally met last summer to explore the feasibility of creating an event
where students could present findings from their research projects. In our early meetings, I optimistically
projected having fifty presenters at the event. Never did I envision having more than 150 presentations in our
first year! Prior to today's event, most of the student research being done at GVSU had a very limited
audience. The Student Research Day was created with the primary objective to provide students with an
opportunity to present their findings from research to a university-wide audience.
I would like to thank P. Douglas Kindschi, Dean of Science and Mathematics, for enthusiastically supporting
the formation of a Student Research Day. I would also like to thank Donna Larson, Assistant Dean of Science
and Mathematics, for serving as a liaison between the Dean's Office and the Committee. Her advisory capacity
helped to make a difficult task much easier. Additionally, I would like to thank the Department of Mathematics
and Statistics for giving me an alternate assignment to chair the Steering Committee.
I would like to extend a sincere thank you to each member of the Steering Committee: Mary Karpen, Mary
Last, Connie Lesnick, Tony Nieuwkoop, Justine Ritchie, Paul Stephenson, and Pat Videtich. Many hours of
hard work went into the planning and fruition of the Student Research Day. A special thank you goes to Paul
Stephenson for his inexhaustible energy in compiling this Proceedings and Abstract Volume.
Special recognition is due Marty Lenger for designing our logo, the posters promoting the event, and the cover
of this Proceedings and Abstract Volume. I would like to thank Trista Frantti and Kim Church for their
assistance with clerical duties related to the event. In addition, I would like to thank Tim Lesnick for
personalizing the certificates of participation that each presenter was awarded. A genuine thank you is also
extended to the club members from various student clubs within the Science and Mathematics Division who
served as session presiders and operated the registration table. A thank you is also due to Afterwards Coffee
House, Brian's Books, and the University Bookstore for awarding each presenter with a special recognition .
Last, but certainly not least, I'd like to thank each of the presenters along with their sponsoring faculty/staff
members. Your enthusiastic support has made this event the success it is.
It is now nine months after the first meeting of the Steering Committee, and you are experiencing the fruits of
our labors. Enjoy!

N~~

N. Thomas Rogness
Chair of the Student Research Day Steering Committee

Oral Presentations (Morning Sessions)
Andrew Alverson
Feeding Ecology of
Sympatric "Blepharicera "

Morphological Changes in
the Larval ins tars of "Ble" maculata" "
Brandon Ducsay
Long-Term Growth ofJack
Pine Exposed to Simulated
Acid Rain as Seedlings

Kristine Hoeksema and
Manda Magee
Falling Raindrops
Vladimir Jurista
A Look into Programmable
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Angela Wheeler
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Cooperating Teachers
Communicate With Their
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Jennifer Brooks
An Analysis ofthe Status of
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Marc Maday, Ben
Rentfrow, and Nathan
Tear
Gum CheWing as a
Functional Exercise to
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Perceptions for Children of
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Nancy Fitzgerald
Causes for the Break-Up of
Team Teaching
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Terri Bedford, Tammy
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Karen Ellexson
The Physical Therapist's
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injury During inpatient
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Barbara Brown, Susan
Finney, and Carolyn
Sarantakis
Does Participation in a
Feldenkrais Movement
Program Affect Function?

Elizabeth Johnson
Gerontologic Knowledge,
Attitudes, and interests of
GVSU Physical Therapy
Alumni

Dedication of the Padnos Hall of Science
Lunch

Oral Presentations (Morning Sessions)
Karen Huber and Brian
Scherff

Use ofAlternative
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Therapists in Michigan
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Important Controls on
Forming Quartz Mylonites:
Experiments vs. Nature

Exercise Walkingfor
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Robin Hlavacek and
Alex Koszalinski

The Effects ofContra
lateral Limb Strength
Training on Muscle
Atrophy in an Immobilized
Upper Extremity

Gina Ludwig

Katherine Archer

Ion Chromatographic
Measurement ofOrganic
Acids in Polluted Ground
water

Analysis ofTrace Elements
and Isotopes in Local
Dolomite

Jennifer CarsO:)n

Tobias Moleski

Pesticide Fate Studies in
Turf Grass

Relative Humidity Effects on
Wood

Erin Bloomquist

R)'an Hale

Hunter Meriwether

The Effect of30 Second
Static Stretch on Ham
string Muscle Flexibility
in the Elderly

Analysis ofMetals in Lake
Sediment Using Microwave
Digestion

Ratio ofCharge to Massfor
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Dedication of the Padnos Hall of Science
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Oral Presentations (Afternoon Sessions)
Amy Lewellen-Contreras
Analysis ofAgroforestry
Methods Used in Costa
Rican Coffee Production

Tate Gregaitis
An Analysis ofthe Michigan
Family Matrix Model
Matt Dykstra
Distribution and
Abundance ofAquatic
Macrophytes in White Lake
Kimberly Sager
A Survey ofAlbanian
Students in Their New
School ofSocial Work

Analysis ofHow Students'
Attitudes Toward Statistics
Relate to Their Last High
School Math Class and
Academic Major
David Szurley
An Analysis ofthe Effective
ness ofthe New Mathe
matics Placement Chart
Nicholas Ceglarek
On the Differentiability of
Certain Area Functions: A
Research Question in
Calculus
Sybil Love
The Average Run Length of
a Shewhart Control Chart
for the Mean

Alysia Allard
Analysis ofthe Prepared
ness ofGVSU's Hospitality
and Tourism Management
Students
Roberta Rogers
Analysis ofGender Bias
Towards Literacy-Related
Tasks
Kristin Schelling
Whodunit? A Simulation of
DNA Fingerprinting

Mike Nichols
Computerizing the Math
Placement Test

Sonia Burkholder
Genetic Identity of Three
Michigan Walleye

Simon Vance
Analysis ofScores from the
STudent Attitudes Toward
Statistics (STATS) Test
Jill Cabanilla and Sandra
Frantz
Knowledge, Utilization, and
Favorability of Physicians
Regarding Physical
(concludes at 4:30)

Leslie Lamse
Late Fall Feeding Behavior
ofLake Michigan Yellow
Perch

Jean Armstrong
Creating Powerbuilder
Appl icat ions

Douglas Miller and
Matthew VanderKooi
Pre- and Post-Operative
Analysis ofKinematic Data
in Ambulatory Patients with
Cerbral Palsy

Lisa Marichal and Molly
Veen
The Effect of Verbal
Commands on Muscle
Performance

Kathryn Smith
The Effects of Exercise
Training on Functional
Balance in a Community
Dwelling Population
Angela Cripe and Angela
Schmid
Therapeutic Horseback
Riding

Rob Lievense
Long-Term Trend Analyses
ofGrand River Water
Quality
Penny Tussing and Natalie
Howard
The Effects ofTibeal Trans
lation ofQuadriceps EMG

Oral Presentations (Afternoon Sessions)

Sharon VanMullekom
Nursing Perceptions of
the Profession ofPT in
the Inpatient Setting

Rebecca Currier and
Margie Johnson
Electromyographic Compar
Magnetic Susceptibility
Measurements in
ison Using a Modified
Version ofKendall's
Superconducting Y-Ba-Cu-O
Abdominal Strength Test
Positionsfor Upper and
Nancy Hoorn
Lower Abdominals
A Brief Introduction to Chaos
Theory

Colleen Kavanaugh,
Tara McNabb, and
Tami Revett
The Effects ofa Downhill
Skiing Program on
Standing Balance in
Adults and Children with
Various Disabilities

Cristie Anderson
Some Ethical Concerns of
the Human Genome Project

Amy Morrison
Student Understanding of
Concepts in Modern Physics:
The Photoelectric Effect

Melodie Ward
The Analysis ofFactors
Related to the Smoking
Status ofKorean Americans

Jeremy deFouw
Interactive Demonstrations:
Research Method and
Teaching Tool

Kenneth Newland
Comparison of Two
Modalities on Delayed
Onset Muscle Soreness

Trista Schmidt
The Analyses ofStudent
Satisfaction With the GVSU
Counseling Center

Edward Walters
Determination ofthe Half
Life ofMuons

Devin DeBoer, John
Heyerman, and Robert
Stout
Validity ofPCI at Short
Distances

Tye Dodge, Susan
Dornseifer, Phil Hutchins,
and Brenda Schmiege
Experiences in Summer
Undergraduate Research at
Other Institutions
(University of Virginia,
Michigan State University,
University ofCalifornia
Riverside, Hope College)

Norman Mannikko
Geologic Slope Failure:
Resisting vs, Driving Forces
Dean South
Pod Structures in Dolomite:
Mississippian Michigan
Formation, Wyoming.
Mich'
Stephanie Tassier
The Formation ofDolomite,
a 200-Year Old Mystery

Laura Call and Sheryl
Chandler
Relationships Among
Isokinetic Knee Flexion
and Extension Para
Lisandra Martis
Kris Nolan
meters, Three Functional Effects ofAdaptation of
Barrier Island Natural
Tests, and Subjective
Minorities to a Predomin
Hazard Risk Assessment and
antly Caucasian Campus
Knee Scores in ACL
Mapping
Reconstructed Patients

Bill Bereza, Experiments with JavaCam [18)
Kristine Brazin, Hanna Enbaie, Christine Hughes, Joshua Joshua, Dan Mierendorf, Brian Nolan, Rhonda Pikaart, Jason Ricks,
Tekabe Tesfae, and Mark Van Houten, The Molecular Basis ofDisease [26)
Nancy Hoorn, Chaos Theory [15)
Aimee Kunnen, Sierpinski Polyhedra [20)
Jason LaPres, Gene Therapy [30)
Stacy Silcox, A Microscopic View ofthe Facing Stone on the New Science Complex at Grand Valley State University [2)
Stephanie Tassier, Deciphering a Major Cause ofMetamorphic Layering and Foliation: Understanding the Process of
[1)

Cathy Baisden, Total Dissolved Phosphates in SUiface Water at the Meadows Golf Course [4)
Carrie Baker, Analysis ofPlatelet Membrane Proteins in Nonpregnant and Pregnant Females Using Flow Cytometric Analysis [33)
Autumn Barefoot, Kristine Brazin, Timothy Byker, Megan Grimm, Mark Van Ess, and Mark Van Houten, Chemistry Multimedia
Presentations by the CHIMP Group [27)
Anthony Boyd and Tye Dodge, Reaction ofEpoxides with Dimethyl Sulfide [21)
Charles Bunker, The Quality ofGround Water at the Meadows GolfCourse [5)
Robert Burke, Rhizobium fredii Utilization ofL-histidine under Nitrogen Limiting Conditions [31)
Sara Byker, The Presence ofActivated Platelets in Females Taking Oral Contraceptives : A Preliminary Finding [32)
Nicole Heller, Wave Ripples in the Mississippian, Michigan Formation, Wyoming, Michigan [3)
Thomas Long, Accelerated Stream bank Erosion in York Creek (Ottowa County, Michigan) Due to Increased Development [6)
Jason Seamon, The Detection and Reporting of Elder Abuse and Neglect: A Training Video for Prehospital Personnel [34)
Michael Anderson, Isomer Distribution and Toxic Equivalents in Bear Lake Fish [22)
Robert Bodziak, Grain Size and Shape Analysis ofSandfrom Beaches, USA. [9)
Michael Hazlewood and Tiffany Lasky, Functional Anatomy ofthe Tongue ofthe Spectacled Flying Fox, Pteropus conspicillatus [35)
Curran Kemp, Studies ofthe Mississippian Bayport Limestone, Bellevue, Michigan [10)
T.P. Lupo, Grain Size Analysis ofSediments for the East and West Coasts ofFlorida: Inferences on Depositional History [8)
Vincent Perroud, Depositional Environments in Glacial Sediment, Livingston County, Michigan [7)
Terrence Saganski, Mercury Concentration in Fishfrom Area Lakes (36)
Brenda Schmiege, Structure / Reactivity Relationships in Cationic Iron-Enamine Complexes, Preliminary Work [24)
Mark Van Houten, Studying the Hydrophobic Effect by a Molecular Dynamics Simulation ofa Fatty Acid in Water
Elizabeth Allard, Tessellations [19)
Terry Bochenek, Brian Evenson, and Scott Klus, Holography [17)
Matthew Gulielmi, Grain Size Variations Between the East and West Shores ofthe Leelanau Peninsula, Michigan [14)
Susan Harris, Diffraction / Interference ofLight [16)
Christopher Hulett, Yellowstone and Theodore Roosevelt National Parks: Contrasts in Geology Related to Park Use [12)
Jason Kalis, Computer Animation ofthe Regulation ofthe trp Operon ofEscherichia coli by Repression and Attenuation [29)
Sara Meyer, Distribution ofPCB Congeners in Spring Lake Sediment [23)
Douglas Powers, Sediment Analysis ofBigelow Creek, Newaygo County, Michigan [13)
John Stegmeier, Analysis ofSubstrate Composition ofa Marginal Trout Stream for Use as Spawning Habitat by Trout [11)
Richard Williams, FTIR Study ofMolecular Structure in Normal and Malignant Mouse Cells [25]
Note: The bracketed number in bold indicates the location of the poster. Maps are posted throughout the Padnos Hall of Science.

Abstracts for Oral Presentations

261 Padnos
Feeding Ecology ofSympatric "Blepharicera" (Insecta: Diptera: Blephariceridae)
Andrew Alverson
This study examines the feeding ecology of larval net-winged midges (Insecta: Diptera: Blephariceridae)
from the southern Appalachian Mountains. The immature stages of these flies are highly adapted to life in
torrential mountain streams, where larvae feed on thin films of algae. In spite of their relatively "narrow"
habitat requirements and presumedly broad overlap in diet, sympatry involving three or more species is
common. This study examines this overlap in larval diet. Specific objectives are: (I) document the algal
diets of selected "Blepharicera" species; and (2) compare and contrast the diets of "Blepharicera" species
from different microhabitats.
Sponsor: Gregory Courtney
262 Padnos
Falling Raindrops
Kristine Hoeksema and Manda Magee
Have you ever wondered just how fast a raindrop is traveling when it hits your umbrella? In this
presentation three mathematical models will be explored. The first model does not incorporate the effect of
air resistance upon the raindrop. We then develop two different models that incorporate an air resistance
force related to the raindrop's diameter. We will compare the raindrop velocity functions calculated in each
model. There will be some emphasis on acceleration and distance functions .
Sponsor: Paul Fishback
207 Padnos
Comparison of the Effects ofAerobic Dance to Water Aerobic Training on Maximal Oxygen Consumption
Terri Bedford, Tammy Dusterwinkle, and Darcy Hoppman
The purpose of this study was to determine if water aerobic training is as effective as land dance aerobic
training in improving cardiorespiratory fitness in sedentary healthy adults. Eighteen subjects participated
in this study; nine in dance aerobics, and nine in water aerobics . Before and after eight weeks of training,
subjects performed a graded maximal exercise test on a Schwinn Air-Dyne while maximal oxygen uptake
was measured via the Beckman Metabolic Cart. ANCOV A was used to analyze the data with mode, age,
weight, and prior activity level as covariates. There was no significant difference found in the training
effects between the water and land aerobics and both groups improved their maximal oxygen uptake
signicficantly (p-value = .004). Therefore, water aerobics appears to be as effective as land aerobics in
improving cardiorespiratory fitness in sedentary healthy adults.
Sponsor: James Scott
209 Padnos
Use ofAlternative Approaches by Physical Therapists in Michigan
Karen Huber and Brian Scherff
The purpose of this research was to determine the prevalence of use of alternative treatment by physical
therapists in Michigan, what approaches are used most often and ifuse of alternative techniques is
associated with practice characteristics. A questionnaire listing 20 treatment techniques which met the
operational definition of alternative was mailed to a random sample of 300 licensed physical therapists in
Michigan. Number of modalities used, frequency of use for each alternative treatment, average caseload
treated, and relationships between modality use and characteristic of practitioners were determined.
Results showed 83% of respondents use one or more alternative modalities; 39% use five or more. The
most commonly used treatments were myofa~cial release, strain/counterstrain, biofeedback and
acupressure. Alternative treatment techniques were used significantly more by therapists treating
orthopedic clients and therapists who had three to five years experience.
Sponsor: Jane Toot

210 Padnos

Developillg a New Method to Detect the Herbicide RoulldUp
John Cooper
Chemiluminescence is a very sensitive and selective analytical detection technique. In this work, the newly
developed, chemiluminescent detection results for the compound glyphosate, which is the active ingredient
in the nonselective herbicide RoundUp, are compared to the results of the glyphosate standard method
published by the American Public Health Association. Our work utilizes the previously unknown reaction
of glyphosate with the reagent tris(2 ,2'-bipyridine)ruthenium (III) to produce an orange luminescence.
Using a flow-injection analysis system (FIA), the analyte is mixed with the reagent in front of a
photomultipl ier tube for detection. This talk will discuss the optimization of the FIA system and the
analytical results . In addition, preliminary work towards detection of glyphosate in soil and waters samples
using HPLC will be shown.
Sponsor: Blair Miller
211 Padnos

Mallgrove Swamp Sediment Trallsport alld Related Ecology
Heather Kubiak
The development and evolution of mangrove swamps is dependent in part on sediment supply . In turn,
mangrove swamps are important areas of sediment entrapment. A literature review evaluates processes
and rates of sedimentation in relation to geomorphology, geologic history, geographic setting, and
distribution of common mangrove species. General conclusions are: sediments are supplied by rivers and
seaward sources, derived by tidal currents and tital flooding; flocculation (particles sticking together) is an
important mechanism for clay deposition in brackish water environments; muds are deposited by the
flocculation of clays and settling of silts, aided by the trapping effect of mangrove root systems; and
organic detritus accumulates to form peat. Sediment buildup promotes mangrove succession , however,
mangrove growth does not necessarily promote coastal progradation.
Sponsor: William Neal
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261 Padnos

Morphological Challges ill the Larval Illstars of "Blepharicera "maculata"" (Illsecta: Diptera:
Blephariceridae)
Michael Shaver
This study examines morphological changes in larval "Blepharicera "maculata" ", a new species of net
winged midge (Insecta: Diptera: Blephariceridae) from the Appalachian Mountains. Although larval
Blephariceridae generally are highly specialized life in torrential streams, "B. "maculata"" exhibits certain
structural features that are unusual for the family and that seem maladaptive for a " torrenticolous" insect.
This study documents the structural changes that occur during larval development, and attempts to explain
these changes in the context of hydrodynamic principles. It also confirms the presence of four distinct
larval stages in this new species.
Sponsor: Gregory Courtney
262 Padnos

A Look Illto Programmable Logic Desigll Efficiency
Vladimir Jurista
The speed of operation and the size of logic involved are of most concern for finite state machines
implemented in programmable logic. The two are thought to be inversely related, and dependent on the
encoding method. Full and One-Hot encoding methods are evaluated in this research. The results are
surprising. The traditional trade-off of size-vs.-speed does not hold. Furthermore, the One-Hot method is
superior for larger machines, and the full method for smaller machines . The results also indicate a linear
relationship between the number of states and the size and speed of the implementation. This allows a
priori estimates of design efficiency.
Sponsor: William Chren

210 Pad nos

Capillary vs. Conventional Flow Injection for Determining Reaction Kinetics
Susan Dornseifer
Flow injection analysis (FI) is a very simple analytical instrument used to determine various chemical
analytes. In most work an analyte is injected (20 uL) into a flowing stream of a specialized reagent so that
a specific reaction will take place. The reacted product is then detected via some physical property of the
product such as absorption of visible light. In the this work, the reduction reaction between ascorbic acid
(vitamin C) and toluidine blue has been automated using FI. More importantly, conventional FI, where
large tubing and flow-rates exist, was compared to capillary FI where narrow tubing and smaller flow-rates
are used. Reaction coil lengths and reagent concentration were optimized in a conventional FI system and
then converted to the CFI system. Results and flow-reversal techniques will be discussed.
Sponsor: Blair Miller
211 Padnos

Comparing New and Old Models: Basin and Range Deformation
Michael Cox
Extensional faulting in the Basin and Range has been under scrutiny for over the past fifty years . Early
structural geologists noted its horsts and grabens, created by young steeply-dipping normal faults. They
concluded that these structures alone take up extension. More recent studies have documented> 200%
extension across the region. High-angle normal faulting alone cannot accommodate this high extension.
Shallower detachment faults have recently been recognized across the Basin and Range. Current arguments
now focus on how these low-angle faults originate and develop. Do they originate as high-angle normal
faults and rotate to lower dip angles or originate at their present low dip angles?
Sponsor: John Weber
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261 Padnos

Long-Term Growth of Jack Pine Exposed to Simulated Acid Rain as Seedlings
Brandon Ducsay
Jack pine (Pinus banksiana Lamb.) seedlings grown under pH 2.5 simulated acid rain had larger shootroot
ratios and altered nutrition as compared to seedlings grown with pH 5.0 rain. The objective of this study was
to determine if these differences in initial seedling characteristics produced long-term differences in survival
or growth of outplanted seedlings. Significantly greater diameter increment between ages 6 and 10 of jack
pine treated with pH 2.5 rain as seedlings was consistent with a carryover effect from the initial treatments.
No differences between treatments in diameter, height, or survival of jack pine persisted to age 14.
Sponsor: Neil McDonald
262 Padnos

Measurements of Delay-Power for One-Hot Residue Arithmetic Circuits
Cathy Brogdon
The delay-power product of CMOS implementations of One-Hot (OHR) arithmetic circuits is compared to
that of traditional binary circuits. One-Hot Residue is a recently developed number system for digital
signal processing applications such as voice recognition and MPEG encoding/decoding. [t offers the
possibility of ultra-low power operation, thus making it very attractive for battery-operated integrated
circuits. The low-power operation is made possible by the fact that changes in digit values are minimized .
Another attractive feature of the number system is that much of its arithmetic can be done with a simple
circuit called a barrel shifter, and in some situations can be done merely by transposing wires.
Sponsor: William Chren

207 Padnos

The
Rehabilitation
Karen Ellexson

Role in Sexual Education of People with Spinal Cord Injury During Inpatient

The purpose of this study was to explore the physical therapist's role in sexual education of
rehabilitation. Descriptive data was collected
working in CARF accredited spinal cord injury units in
facilities. The therapists rated sexual education as an important topic and 97% felt it was an appropri
involvement. The data collected by this survey will
insight into this
i~·~~,ct~"t issue in
It is essential for the
of physical
sexual education and provide standards for education in order to meet this end .
. Brian
209 Padnos

Exercise Walkingfor Obesity Management in Older Adult White Women
Dallas
was to determine if a program of exercise
would lead to any cnanl!es In
fitness for obese white women, aged fifty and over. The program consisted of
three times a week for forty-five minutes. This study focused on 22 women
a ten
in body composition, flexibility, cardiovascular
and function. As a result of this
it appears that exercise walking can lead to some positive changes in the level of ohysical fitness of
white women,
fifty and over.
Jane Toot
210 Padnos

Analysis of Correlation Among Sediment Components in Spring Lake
Eric Larson
The Water Resources Institute at Grand Valley State University gathered data conl'·prn
trace minerals in the sediment at five sites in
Lake.
concentrations of
nprf{)rmed to investigate possible correlations between certain trace minerals and major sediment
Anthropogenic contributions with respect to background levels of these minerals were also
examined.
Neal Rogness (based on research initiated by Richard
211 Pad nos

Important Controls on Formillg Quartz Mylonites: Experiments vs. Nature
Brian Richardson
when deformed at high temperatures, recovers from straining by
models of recrystallized grain size in quartz mylonites are: (I) a stress dependent
a
and strain rate dependent model. I estimate the
twelve natural specimens from three distinctly different
sections and a
microscope. By collecting a set of
and
standard statistics to characterize these data, I test whether
is a dominant
factor. I make about one hundred grain size measurements per thin-section
the lineI test whether
My errors, estimated from data scatter, are fi several mm (I
samples from the three temperature regimes are
at the 95% confidence level. My
measurements are accurate because I measure
influenced bv recrvstallization. and omit
those affected by other deformation mechanisms (e.g., pressure
John Weber

26 I Padnos

An Analysis ofHow Well Cooperating Teachers Communicate With Their Student Teachers
Angela Wheeler
Surveys were given to student teachers and cooperating teachers which examined methods of
communication during the student-teaching experience. Three modes of communication were explored :
verbal communication, written communication, and demonstration/modeling. Frequency counts and
means were calculated to determine which type of communication occurred most often. Differences
among modes of communication were examined using student's perceptions and teacher's perceptions of
time spent in verbal communication.
Sponsor: Neal Rogness (based on research initiated by Sandra Miller)
262 Padnos

Gum Chewing as a Functional Exercise to Decrease Resting Masseter Tone in a Normal Population
Marc Maday, Ben Rentfrow, and Nathan Tear
It is estimated that up to 10% of the American public has some for of Temporomandibular Joint Disorder
(TMD), of whom perhaps 5% may seek or need treatment. The purpose of this study is to demonstrat~ that
chewing gum for 5 minutes on the involved side at levels less than maximal contraction wiJl decrease
resting muscle tone in the masseter muscle as demonstrated through surface electromyography. This study
examined 40 normal subjects as well as 6 people diagnosed with TMD. The results showed that there was
s significant decrease in masseter output after the intervention as measured by EMG in the normals. There
was not enough data in the TMD population from which to make conclusions.
Sponsor: Jane Toot
207 Padnos

Does Participation in a Feldentrais Movement Program Affect Function?
Barbara Brown, Susan Finney, and Carolyn Sarantakis
The purpose of this study was to explore whether a program of mobility exercises, based on the
Feldenkrais Method, would result in an increase in function as measured by the Functional Ranch,
modified Functional Reach, and Timed "Up and Go" tests. Twenty-eight healthy elderly volunteers
participated in the experimental or control groups. The experimental group participated in the program
three times a week for six weeks. Measurements were taken before and after the program. The Timed "Up
and Go" test improved significantly (p=.03) in the experimental group when age was accounted for. As
measured by the Timed "Up and Go" test, a Feldenkrais based program may improve function in a healthy
elderly population .
Sponsor: Karen Ozga
209 Padnos

The Effects of Contralateral Limb Strength Training on Muscle Atrophy in an Immobilized Upper
Extremity
Robin Hlavacek and Alex Koszalinski
Four case studies were used to evaluate the effects of three weeks of isokinetic strength training on muscle
atrophy in the contralateral casted limb. The non-dominant are of each subject was immobilized in a long 
arm plaster cast. Two subjects participated in an isokinetic strength training program three times per week
for three weeks and two subjects were untrained Each subject was measured for limb circumference and
strength before and after casting. Pre- and post - immobilization values were compared within each
subject. The results suggested a possible cross transfer effect of strength from the uncasted limb to the
casted limb in subjects who participated in the strength training program.
Sponsor: James Scott

210 Pad nos

Ion Chromatographic Measurement oJ Organic Acids l'l Polluted Groundwater
Gina Ludwig
Our research involves the development of an [on Chromatography method to measure the bioremediation
(biological degradation) of organic pollutants in ground water. Ion chromatography is a very sensitive
analytical method for separating ions and measuring their concentrations. Here, we are developing an ion
chromatography method to simultaneously measure nutrient ions (nitrate and sulfate) and low molecular
weight organic acids that are the by-products of bioremediation processes. After validation, this method
will be used to analyze polluted ground water from several sites.
Sponsor: David VanDyke
211 Padnos

Analysis oJ Trace Elements and Isotopes in Local Dolomite
Katherine Archer
The study of relationships between trace elements and isotopes contained in dolomite cou Id possibly
provide clues as to how it was formed. The objective of this project is to give some hint as to the origin of
dolomite in local gypsum mines . To do that, samples were collected from various layers of three local
mines. Concentrations of Mg, Fe, Mn, Sr, and Na were analyzed , as well as oxygen and carbon stable
isotope values in the dolomite samples. Correlations were computed between elements and isotopes within
the various layers of dolomite. Comparisons were also made from layer to layer between various locations .
Sponsor: Neal Rogness (based on research initiated by Patricia Videtich)

I•• .• • •. ? ;[: •• • •.•·<.rr · ·• · ·:. :·· • • • • • • •:• • ~~Mtr,tg~j.9St9 mt... :· ) .·• :i.•• •·.· :;: t;: ..?. U} r.. t :\••..)•• :. .J
261 Padnos

An Analysis oJthe Status oJ ManuJacturing in West Michigan
Jennifer Brooks
As we approach the year 2000, is has become quite clear that U.S. businesses can no longer expect to sell
just any product or service they produce. Competition in all service and manufacturing industries is so
tough , both from U.S. and foreign competitors, that mere survival depends on being able to offer customers
what they need . Being truly successful requires being able to offer customers what they need before they
even know they need it. The purpose of this research was to study the manufacturing practices of West
Michigan firms and identify the critical factors that constitute world class excellence.
Sponsor: Neal Rogness (based on research initiated by Ashok Kumar and Jaideep Motwani)
210 Padnos

Pesticides Fate Studies in TurJ Grass
Jennifer Carson
A Solid Phase Extraction (SPE) method was developed to examine the environmental fate of pesticides
applied on golf courses. The chemicals examined were the pesticide Chlorpyrifos and the fungicide
Pentachloronitrobenzene. Breakdown products were also examined . A series of water samples were
collected after the application of these pesticides on a golf course. The results of these samples are
presented . Chlorpyrifos was found to be retained in the the turf grass environment. A pulse of the
metabolite was detected after a rain event. Pentachloronitrobenzene was found to degrade into a number of
persistent metabolites .
Sponsor: Richard Rediske

211 Padnos

Relative Humidity Effects on Wood
Tobias Moleski
Wood has the in teresting property of being hydroscopic, that is, it absorbs water that is present in the air.
Wood also does not absorb the water symmetrically. this causes wood to undergo the process that is
commonly known as warping. Relative humidity is a measure of the amount of water that is present in the
air. We have controlled the relative humidity and have measured the amount of absorption and expansion
for different woods . We hope to make recommendations for the best wood in a given climate.
Sponsor: Ann Marie Eligon

261 Padnos

Analyses ofAlcoholic Drinking Styles and Family Perceptions for Children ofAlcoholics (COA) Versus
Non-COA
Bruce Grice
A questionnaire was developed by the North Arizona University Psychology Department to assess the
drinking habits and family environment of college students. The questionnaire was administered to
students in selected psychology classes at two universities. Using results from the survey, students were
grouped as Children of Alcoholics (COA) or Children of Non-Alcoholics (Non-COA) . Family
environment measures were compared to determine the effects of alcoholism on students' perceptions of
family life. Inferential statistics were used to test the mean age of an individual's first alcoholic drink and
drinking habits between the groups.
Sponsor: Neal Rogness (based on research initiated by Jody Swartz)
262 Padnos

Causes for the Break-Up of Team Teaching Relationships
Nancy Fitzgerald
Several teaching teams have broken-up for unknown reasons. Surveys were given to current team teaching
participants in a local school system . The survey results were analyzed to determine probable causes of the
previously dissolved relationships . The probable causes may suggest areas that need to be modified or
changed in the team teaching program.
Sponsor: Neal Rogness (based on research initiated by Greg Osmun)
207 Padnos

Gerontologic Knowledge, Attitudes, and Interests of GVSU Physical Therapy Alumni
Elizabeth Johnson
The effect of Gerontologic instruction on Physical Therapists' knowledge of, attitudes towasr and interest
in working with the elderly was investigated. Six years of Grand Valley State University alumni (3 years
Bachelor's (N=63) and 3 years Master's (N=84) were surveyed. Questionnaires consisted of: a Personnal
History Questionnaire, to collect demographis data; the Palmore's Facts on aging Questionnaire Part 2 with
a "don't know" option added; and a modified Semantic Differential by Rosencrantz and McNevin.
P-values were set at > .05 to determine statistacal significance. Correlations were also run on the data.
Results indicate a fairly high concentration between people who believe the elderly are professionally
challenging and those with positive attitudes toward the elderly. All other null hypotheses are unable to be
rejected. Many things can influence knowledge, attitudes and interest, but few were shown to be
statistacally significant in this study.
Sponsor: Debbie Straus burg

209 Padnos

The Effect of30 Secolld Static Stretch 011 Hamstrillg Muscle Flexibility ill the Elderly
Erin Bloomquist
The purpose of this study was to detennine the effect of a thirty second static stretch on hamstring muscle
length in a sample of healthy people over age sixty-five. Twelve individuals between the ages of 65 and 89
were randomly assigned to two groups: a treatment group which performed one repetition of a thirty
second static stretch of the hamstrings, one time per day for four weeks, and a control group which did not
perfonn a hamstring stretch. ANCOV A results were calculated as p=.046, implying a significant treatment
effect. Overall power was calculated as .541.
Sponsor: Jane Toot
210 Padnos

The Allalysis ofMetals ill Lake Sediment Usillg Microwave Digestioll
Ryan Hale
A study was conducted to evaluate the efficiency of two microwave digestion methods: extractable Metals
with concentrated HN0 3 and Total Metals with HF-HCI-HN0 3 . Sediment samples from Spring Lake in
Michigan were digested by both methods and analyzed for metals. The study also evaluated the distribution
of metals in sediment as a function of depth and physical/geochem ical characteristics. Th is study shows
that extractable digestion is adequate for heavy metals analysis in most of Spring Lake sediment samples.
However total digestion is required if there is a need to detennine antropogenic input of metals by
nonnalization against concentration of aluminum or iron.
Sponsors: Rick Rediske and Alexey Stiop
211 Padnos

Ratio of Charge to Massfor the Electroll
Hunter Meriwether
The ratio of the electron's charge to mass (elm) can be measured by accelerating a beam of electrons and
then passing it through a magnetic field, which bends the into a circular path. This was done with a
Helmholtz coil , and the mean experimental value was found to be 17.5% higher than the accepted value for
elm. The presentation will include: I) historical summary of J.J. Thomson's original experiment, 2)
elementary principles of electricity and magnetism governing the experiment, 3) derivation of fonnula used
to compute elm from experimental data, 4) results of student experiment, and 5) description and
demonstration of equipment.
Sponsor: Ann Marie Eligon

1: :\

<·· • • • >:.:.···:·.·:· · .:.•.:.•.•.•. .•.:.:.:?>..'?

: ::: ii~~gl#Mrig~tld2Q-)

)>; : · • • •: ?

:'''./· •. . : }/}:: ;·: I

261 Padnos

Allalysis ofAgroforestry Methods Used ill Costa Ricall Coffee Productioll
Amy Lewellen-Contreras
Agroforestry practices on Central American fincas provide benefits in commercial crop production
including nutrient cycling, reduced environmental damage, and forest products that can be sold or
consumed by local residents. However, modem coffee production may utilize either monoculture or an
agroforestry approach . The purpose of this study was to compare leaf litter, wonn abundance, and percent
damage to coffee plants when coffee was grown in monoculture or in combination with one of four tree
species. These data suggest that coffee grown in combination with Espavel and Poro was healthier, had
greater accumulated leaf litter and greater densities of earthwonns.
Sponsor: Mark Luttenton

262 Padnos

Analysis of How Students' Attitudes Toward Statistics Relate to Their Last High School Math Class and
Academic Major
Sharon Hecksel
An instrument
to measure students' attitudes toward an introductory level course in statistics was
administered to J 025 STA 215 students. Information on the students' highest math class completed in high
school and college
were also collected and
The relationship between these variables
of a course in statistics were
The statistical
and students' attitudes toward various
used included ANOV A and measures of correlation.
Sponsor: Neal Rogness
207 Padnos

Pre-and Post-Operative
of Kinematic Data in Ambulatory Patients With Cerebral Pab;y
Douglas Miller and Matthew VanderKooi
The purpose of this study is to assess the ambulatory outcomes of corrective surgery
on children
with spastic cerebral palsy by
pre-and
kinematic data. Clinical examinations and
computerized
analysis were performed
and six to
months following corrective
surgery. Gait analysis included video
and
of three-dimensional joint
synchronized force
and dynamic EMG data. The three
age 10 years 2
studied received multiple soft tissue procedures, including a rectus femoris transfer (n=5 limbs). Multiple
kinematic variables were analyzed at tht hip, knee, and ankle. Significant improvements occurred in total
hip ROM, stride
minimum knee nexion in stance, rate of peak knee flexion in
ankle
dorsiflexion at initial contact, and ankle dorsiflexion in stance
in a smoother
Sponsor: Gordon Alderink
209 Padnos

Nursing Perceptions of the Profession of PT in the inpatient Setting
JoAnne Childs and Sharon VanMuliekon
The purpose of this study was to investigate the
relationship that exists between nurses
and
as
by Rns in the inpatient
A questionnaire, the lnterprofessional
Scale, (Ducanis and Golin) was sent to day shift nurses (Rns) at four West Michigan
Nurses were asked their opinion on
issues and to predict how
would
the issues. Data was
statistical methods. Overall, nurses rated
both professions as competent,
and concerned for the patients welfare. Nurses implied
disagreement among themselves and wiTh Pts on issues such as utilizing and understanding each others
and
too much of the other profession.
Arthur Schwarcz
210 Padnos

Electromyographic Comparison
a Modified Version ofKendall's Abdominal
Positions for
and Lower Abdominals
Rebecca Currier and
Johnson

Test

The purpose of this
was to examine the
of internal oblique (upper abdominals) versus
external oblique (lower abdominals) during a modified version of Kendall's upper and lower abdominal
test using surface electromyography on adults.
women and sixteen men
in the study. All
two pOSitIOns
and "Hard") for both abdominal tests. Each
subject
trials
trials and one Hard trial for each position). A normalized ratio
was
by
one Hard trial by the mean of three
trials for each
The results
were
using a one-taEed paired I-test. No significant difference was found between the external
and internal oblique muscle in the two modified tests,
the null
was
in
further research is needed to examine muscle
in Kendall's test positions for the upper
and lower abdominals.
Sponsor: James Scott

211 Padnos

AC Resistance and AC Magnetic Susceptibility Measurements in Superconducting Y-Ba-Cu-O
Aric Anglin
The ma in characteristics of known superconductors are their zero resistance and diamagnetic behavior
below a certian critical temperature . In this project, AC techniques were used to study the temperature
dependence of resistance and magnetic susceptibi lity of a superconducting sample of Y-Ba-Cu-O, in the
temperature range between 300K and 15K. Our sample superconducts below an onset temperature of 88K.
Sponsor: Javier Estrada
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An Analysis ofthe Michigan Family Matrix Model
Tate Gregaitis
The Michigan Family Matrix Model originates from the theoretical Family Systems model popular among
social workers . The test is intended for use with paraprofessionals and beginning therapists in the area of
family therapy . This test is designed to assess an individual's level offuntionalism (categorized as either
struggling, maintaining, or thriving) within 15 different dimensions ranging from environment to mores
and spirituality. Using a 345 participant sample, this presentation examines one of these dimensions,
interpersonal relationships, and illustrated how it can reflect the level of functionality of the participants
against various demographics .
Sponsor: Neal Rogness (based on research initiated by Paul Weikert)
262 Padnos

An Analysis ofthe Effectiveness ofthe New Mathematics Placement Chart
David SzurIey
For many years , a test was used to place incoming freshman in a mathematics course at Grand Valley State
University. Starting with the incoming freshman of fall semester 1995, a new mathematics placement chart
was used to place students. This chart was based upon high school math units and the ACT math score.
The objective of this study was to analyze the data determining the effectiveness of this new chart. The
effectiveness of this chart we determined using full-time incoming freshman enrolled in a mathematics
course fall semester 1995.
Sponsor: Neal Rogness (based on research initiated by Mary Ellen Rivers)
211 Padnos

A Brief Introduction to Chaos Theory
Nancy Roorn
Chaos can be observed in many simple physical systems. By observing the behavior of these systems,
through hands-on exploration , students of all ages can be introduced to the concepts of chaos theory. I
have been developing a series of introductory demonstrations and experiments to teach people the basics of
chaos theory . This ta lk will be a very brief introcuction to chaos theory, including basic concepts and
vocabulary .
Sponsor: Beth Thacker
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Distribution and Abundance ofAquatic Marcophytes in White Lake
Matt Dykstra
Aquatic plants are an integral part of the ecology of many lakes. This study was conducted to provide
detailed information on the plant communities in White Lake. Plant growth was generally limited to
depths less than 440 cm. Plant communities were dominated by Vallisneria americana, Myriophyllum
spp., and Ceratophyllum dermersum although distribution and abundance of plants was quite variable. In
White Lake, slope of the bottom and nutrient loads are probably central in determining plant distribution
and abundance. Because zebra mussels may have recently improved water clarity, plants appear to be
extending into shallow areas that previously supported minimal plant growth .
Sponsor: Mark Luttenton
262 Padnos

On the Differentiability of Certain Area Functions: A Research Question in Calculus
Nicholas Ceglarek
One of the most beautiful results in mathematics is the First Fundamental Theorem of Calculus. For a
functionfthat is continuous on the interval [0, I] and for 0<x<1, this theorem states that average value off

1 I =x
on the interval [O,x] , written -

Jf (t )dt ,

,'I

.... •

approaches f (0) as x decreases to zero. We investigate the

X 1=0

outcome of this theorem for a class of discontinuous, highly-oscillatory functions that have been discussed
recently in both The American Mathematical Monthly and Mathematics Magazine.
Sponsor: Paul Fishback
207 Padnos

The Effect of Verbal Commands on Muscle Performance
Lisa Marichal and Molly Veen
The purpose of this study was to determine if a relationship exists between voice command intensity and
maximum torque production of an isometric muscle contraction. Thirty nine healthy subjects ranging in
age from 18-30 participated in this study. The maximum torque production of triceps brachii was
measured using a Cyber II + isokinetic dynamometer in response to varied, tape recorded voice commands.
Data was analyzed by a series of analysis of covariance (ANCOYA) and analysis of variance (ANaYA)
for an unbalanced incomplete-block crossover trial design . No significance was found between voice
intensity and peak tongue. Gender was found to impact torque production, and accounted for all
differences noted (P<.05). Further research in this area is warranted due to small sample size and the
results of this study conflicting with those of an earlier study.
Sponsor: Karen Ozga
209 Pad nos

The Effects of a Downhill Skiing Program on Standing Balance in Adults and Children with Various
Disabilities
Colleen Kavanaugh, Tara McNabb, and Tami Revett
The purpose of this study was to assess possible improvements in balance following a downhill ski
program at Cannonsburg Ski Area. The subjects were obtained by a convenience sample of participants in
the Cannonsburg Challenged Ski Association . Ages ranged from 7-67. A pre- and post-test design was
used to assess the participant's balance using the functional reach test - yardstick method . Using the t test
for paired comparisons, a statistically significant increase in mean distance reached was noted following
the ski season. The results of this study indicated that standing balance was improved for children and
adults with various disabilities following participantion in the Cannonsburg Challenged Ski Program .
Sponsor: Barbara Baker

210 Padnos

Some Ethical Concerns ofthe Human Genome Project
Cristie Anderson
The Human Genome Project is a multi-million dollar, internationally coordinated effort to define the
complete structure of the human genetic blueprint. The project is enabling researchers to comprehend
disease mechanisms, develop genetic engineering, and furnishing vast amounts of information on the
evolution and regulation of genes . The HGP has the potential to take us far beyond our imaginations in
terms of medical technology. However, there is a fine line between balancing enormous knowledge to be
gained by this project with the social context of power dynamics, control, and economic interests within
which such knowledge will be used. This paper examines several important areas of ethical and social
concern involved with the HGP, and how these areas affect the "human" aspect of this endeavor. The main
areas of focus are prenatal diagnostic testing, along with genetic engineering and eugenics; genetic
discrimination, and the social-economic dimensions of genetic screening, including the burdens of
obtaining such powerful information .
Sponsor: 10hnine Callahan
211 Padnos

Student Understanding of Concepts in Modern Physics: The Photoelectric Effect
Amy Morrison
Most of the concepts studied in modern physics cannot be studied tangibly because events occur at
microscopic levels. Thus students have a hard time understanding and believing what is actually occurring .
This particular study uses the photo electric effect to test students' understanding of modern physics
concepts. Students from GYSU's Modern Physics class observed a demonstration of the photoelectric
effect before they studied it. Each student was interviewed and asked to interpret what was occurring in
the demonstration . After the initial interview, the students studied the photoelectric effect and performed
an experiment similar to the original experiment by Lenard in 1902. The students were then interviewed
again. Results from both interviews will be reported .
Sponsor: Beth Thacker

261 Padnos

A Survey ofAlbanian Students in Their New School ofSocial Work Curriculum
Kimberly Sager
A survey was developed to assess the demographics and expectations of students enrolled in Albania's new
School of Social Work located in Tirana, Albania. A sample of first, second, third and fourth year students
were asked to complete the survey. Factors of interest were investigated with basic descriptive analyses.
Sponsor: Neal Rogness (based on research initiated by Aubrie Gordon)
262 Padnos

The Average Run Length of a Shewhart Control Chart for the Mean
Sybil Love
The average run length (ARL) of a control chart is the expected number of trials until the control chart
signals. An expression for the ARL of a Shewhart control chart for the mean was determined both when
the process is in control and when the process is out of control. This expression is used to show how a shift
in the mean or standard deviation of the process effects the ARL. The expression is also used to determine
what subgroup size must be collected to attain a desired ARL when the process is out of control by a
specified amount.
Sponsor: Paul Stephenson

210 Padnos

The Analysis of Factors Related to the Smoking Status ofKorean Americans
Melodie Ward
A survey was developed to assess smoking status and its relationship to demographics, knowledge of
health consequences of smoking, cancer related beliefs, and other health care behaviors in 1991. A sample
of Korean Americans in Chicago were interviewed by researchers from the Pacific Asian Research Center
at the University of Illinois. Chi Square tables were used to compare smoking habits and gender,
educational level, English speaking proficiency, religion , and source of health care. Chi Square tables were
also used to measure the relationship between smoking status and cancer beliefs, alcohol consumption , and
various physical check-ups. The study is funded by the National Cancer Institute to generate government
funding for health education.
Sponsor: Neal Rogness (based on research initiated by Katherine Kim)
211 Pad nos

Interactive Demonstrations: Research Method and Teaching Tool
Jeremy deFouw
We present research results from a pilot project on the use of interactive demonstrations as a research and
teaching tool. We traveled to four high school physics classrooms and studied the students' conceptual
understanding of Newton's First and Second Laws and the relationships of position, velocity and
acceleration. We used an airtrack and sonic ranger for the demonstrations. The relationships of position ,
velocity and acceleration were studied graphically, with students making written predictions before the
demonstration and comparing them with the graphs on the computer screen while the demonstration was in
progress.
Sponsor: Beth Thacker

261 Padnos

Analysis ofthe Preparedness ofGVSU's Hospitality and Tourism Management Students
Alysia Allard
The Hospitality and Tourism Management (HTM) program at GVSU surveyed its alumni from three
different years along with a sample of industry employers. The intent of the survey was to determine how
well the HTM program prepares its students to succeed as hospitality managers. The graduates and
employers were asked to rate the importance of various job competencies. This project uses basic
descriptive statistics to compare the ratings of each of the job competencies. Noticeable trends in the
re!>ults will be discussed.
Sponsor: Neal Rogness (based on research initiated by Richard King)
262 Padnos

Computerizing the Math Placement Test
Mike Nichols
This presentation will focus on the development of a computerized testing program. This computer
application is being developed for the Mathematics and Statistics department. It will replace the current
manual system of administering math placement exams to incoming students. The student will be given a
50-question math test. The test is timed and questions and answers can be randomized. The finished
program will also be distributed to high schools. The application is being written in Visual Basic and
Microsoft Access.
Sponsor: Mary Last

207 Padnos

The Effects ofExercise Training on Functional Balance in a Community-Dwelling Population
Kathryn Smith
The objective of this study was to determine the effectiveness of aerobic exercise training to maintain or
improve balance as measured by the functional reach test in healthy adults over age 65. Twenty-five
regular exercisers and 25 control subjects were recruited from a senior day center. Age, group
membership, and level of fitness were analyzed for possible effects on the functional reach scores; no
significant influence was found for any variable. It was concluded that in a population of normal, healthy
adults who have no balance problems, a regular exercise program is not a significant factor in the
maintenance or im provement of balance.
Sponsor: Jane Toot
209 Padnos

Comparison of Two Modalities on Delayed Onset Muscle Soreness (DOMS)
Kenneth Newland
The purpose of this study was to compare the effects of massage and light exercise in combating DOMS .
Fifteen subjects were recruited and a DOMS response was elicited to the biceps brachii . Each subject
received massage to onen arm and light exercise to the opposite arm. Subjects assessed their pain before
exercise and at eight, 24 and 48 hours post-exercise. The mean differences were calculated and compared
at each time interval. No significant differences were found between either group . Power analysis was
also low therefore no conclusions can be drawn .
Sponsor: Arthur Schwarcz
210 Padnos

The Analyses ofStudent Satisfaction With the GVSU Counseling Center
Trista Schmidt
A survey was developed to assess student satisfaction with various aspects of the Counseling Center. In
the fan semester of 1995, a sample of student clients were asked to complete this survey following their
first counseling session . Selected demographic variables and the relationships between student satisfaction
were investigated. In addition , for those students attending mUltiple sessions, the levels of satisfaction after
the first and last sessions were compared.
Sponsor: Neal Rogness (based on research initiated by Senez Rodriguez)
211 Padnos

Determination ofthe Half-Life of Muons
Edward Walters
An experiment designed to allow the measurement of the half-life of cosmic ray muons was performed.
Data was obtained using a scintillation detector and a liquid scintillation medium . The muon half-life was
measured with reasonable accuracy, without an expensive plastic-type medium. A special electronic
circuit, known as a coincidence detector was used to enable the timing of the half-life. Use of the
inexpensive medium, and the requirement of only one scintillation detector, make this experiment more
accessible for use in the physics laboratory.
Sponsor: Ann Marie El igon

261 Padnos

Analysis of Gender Bias Towards Literacy-Related Tasks
Roberta Rogers
A survey was developed to assess gender bias towards literacy-related tasks (e.g., reading a book, writing
short stories). A sample of Russian schoolchildren, ages 7-11, were asked to complete this survey. Tests
for the difference in proportions and t tests were computed to determine if girls and boys differ in whether
they view certain literacy-related tasks as primarily "girl" or "boy" activities.
Sponsor: Neal Rogness (based on research initiated by Caryn King)

262 Padnos

Creating Powerbuilder Applications
Jean Armstrong
This presentation will focus on Powerbuilder, a software I-'"~'''UF'V
environments,
Powerbuilder was
by developing an
using
to be covered include: I) fatal application
Powerbuilder on a 486-50 MHz PC with 8M of RAM,
errors,2)
likes and
3) on-line help and other documentation, 4) INI
5) application
access problems, and 6) differences with
reports, and table
to other
",,,,,,,p,nt software
There will be a discussion of
the development process as well as the positive and negative
of this powerful software paI.;M):!,C.
Last
207 Padnos

Therapeutic Horseback Riding
Cripe and
Schmid
The purpose of this
case experimental
study was to determine whether or not therapeutic
was a seven year old
horseback riding was effective in improving motor skills, The
She rode horses for eleven weeks. The
cerebral
3 tests
Form (BOT-SF) was administered a total of seven times (2
program, and two posttests). Unfortunately, the BOT-SF did not show any significant
in her
balance, Further
improvements. However, subjectively, the subject did appear to
involving a
sample size with a more
testing instrument is recommended for future
research,
Sponsor: Barbara Baker
209 Pad nos

Validity of PCI at Short Distances
Devin DeBoer, John Heyerman, and Robert Stout
The Physiological Cost Index (PCI) was developed as a tool
heart rate and walking speed to measure
energy expenditure during walking. This tool was developed using long distances, therefore, its validity at
short distances is unknown. The purpose of this study was to determine the validity of the PCI at short
distances. Forty-six
20-30 years old were tested. Subjects walked 600 meters around a 40
meter oval track. Heart rate and
speed were monitored at various intervals. The study indicated
that in order to obtain a valid PCI measurement, subjects must walk a minimum of 80 meters. For a strong
correlation
must walk a minimum of 160 meters.
Jim Scott
210 Pad nos

Experiences in Summer Undergraduate Research at Other Institutions (University of Virginia, Michigan
State University,
of California Riverside, Hope College)
Tye Dodge, Susan Dornseifer, Phil Hutchins, and Brenda
Summer undergraduate research experiences at other institutions are a tremendous avenue to obtain further
area. A number of chemistry students have
hands-on experiences and to
the view of your
of these opportunities in the past two summers, and this panel of students will discuss the
taken
"How's and why's" behind their
Discussion will focus on
these programs,
money
and oroiect selection,
Sponsor: Blair Miller

211 Padnos

Geologic Slope Failure: Resisting vs. Driving Forces
Norman Mannikko
An important geologic application of force balance is to evaluate slope stability. The most important
forces driving slope failure are those due to gravity. Friction and cohesion are the principal resisting
forces. Slope failure occurs when the sum of driving forces is greater than the sum of resisting forces .
Fou r models are presented. Coulomb's law relates slope failure to gravitational forces , internal friction ,
and cohesion. Statham's relationship is less simplistic and also accounts for the effects of water-saturated
materials. Terzaghi models rock failure along tensional cracks, and Barton's model accounts for enhanced
cohes ion by interlocking rock joints.
Sponsor: John Weber
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261 Pad nos

Whodunit? A Simulation of DNA Fingerprinting
Kristin Schelling
DNA fingerprinting is a forensic tool which is often in the news. This makes it interesting to biology
students at many levels. A lab exercise on DNA fingerprinting would help students understand the process.
However, the actual technique involves using radioactive probes, and thus it cannot be done in a high
school classroom . We developed a non-radioactive fingerprinting simulation , so that teachers could have a
lab which would produce results that resemble the real thing.
Sponsor: Nancy Shontz
262 Padnos

Long-Term Trend Analyses of Grand River Water Quality
Rob Lievense
Long term trend analysis of water quality illustrates the dynamic nature of a river. The Water Resources
Institute, in cooperation with the city of Grand Rapids, has compiled a 1O-year collection of data from 20
different sampling sites on the Grand River. Various descriptive and inferential techniquies were used to
study long term trends, seasonal trend s, comparisons between stations and to forecast future water quality
trend s.
Sponsor: Neal Rogness (based on research initiated by Janet Vail)
211 Padnos

Pod Structures in Dolomite: Mississippian Michigan Formation, Wyoming, Michigan
Dean South
The Mississippian (360 to 320 m.y. old) Michigan Formation consists of gypsum-shale-dolomite sequences
in the subsurface of western Michigan. This study focused on elliptical pod structures exposed in dolomite
in the Michigan Natural Storage Company facility in Wyoming, Michigan. Long axes of the pods vary
from 59cm to 795cm in length, and the average pod depth is 10cm. The pods trend northwest-southeast,
which is approximately perpendicular to paleoshoreline as indicated by ripple marks . The pods may have
formed as small-scale carbonate mounds, as depressions due to preferential gypsum growth in the layer
above, or as shallow pools in which dolomite precipitated.
Sponsor: Patricia Videtich
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261 Padnos

Genetic Identity oJ Three Michigan Walleye Populations
Sonia Burkholder
Allelic frequencies for three polymorphic loci (MDH-3, ADH, PROT-4) were determined for walleye
populations from the Grand River (GR), Little Bay de Noc (LBO), and the Muskegon River (MR). The
LBO population was very similar to MR populations at all three loci. In contrast, GR differed from the
other populations at the MDH locus, particularly due to an unusual number of homozygous individuals.
The Grand River is heavily stocked with MR walleye; the difference in MDH-3 suggests selective pressure
or successful reproduction by wild stocks in the Grand River.
Sponsor. Mark Luttenton
262 Pad nos

Simon Vance
A survey designed to measure a student's attitude toward a course in statistics was given to 1025 STA 215
students over the past several semesters. Each student receives a score on five sub-scales as well as an
overall score. To make individual scores more interpretable, they are standardized in relationship to the
scores from all other students. This process will be elaborated upon during the presentation.
Sponsor. Neal Rogness
207 Padnos

The EJJects oJ Tibeal Translation oJ Quadriceps EMG
Natalie Howard and Penny Tussing
No abstract was provided.
Sponsor. Arthur Schwarcz
209 Padnos

Relationships Among lsokinetic Knee Flexion and Extension Parameters, Three Functional Tests, and
Subjective Knee Scores in ACL Reconstructed Patients
Laura Call and Sheryl Chandler
This study I) investigated the relationships between isokinetically tested quadriceps femoris and hamstring
strength, the subjects' self-assessment of knee function, and three functional tests, and 2) determined the
strength and functional differences between the surgical and non-surgical limbs . Knee strength was
measured at 180, 300, and 450 degrees per second and normalized to body weight, while functional hop
data were normalized to height. Significant differences existed between Iimbs for the triple and cross-over
hops. Fair correlations were noted between knee flexors and the triple and cross-over hops. The single
hop for distance and subjective knee scores did not correlate significantly with any other values. Results
suggest clinicians should use both strength and functional measures to determine return to activity.
Sponsor: Gordon Alderink
211 Padnos

The Formation oJ Dolomite, a 200-Year-Old Mystery
Stephanie Tassier
Although the origin and distribution of dolomite, CaMg(CO)2, is not clearly understood, some correlations
can be made between its microscopic physical properties and the environment of formation. Recent studies
have led to several models of depositional settings, but none can be proven absolutely. Dolomite exhibits a
range of compositions, solubilities, lattice structures, and crystal textures which evolve over time in
response to changes in chemistry of pore fluids . These characteristics are the result of depth of formation,
temperature, pressure, porosity, chemical composition of the solution, and length of time involved in its
formation, and may be clues to its origin.
Sponsor: Patricia Videtich

261 Pad nos

Late Fall Feeding Behavior of Lake Michigan Yellow Perch
Leslie Lamse
Trophic interactions within Great Lakes' pelagic communities have been altered due to changes in
community structure. We investigated the role of yellow perch in the tropho-dynamics of southwestern
Lake Michigan during the late fall. There was a significant difference in food consumption during late
October 1990 and October 1991. Furthermore, small fish ate significantly less than larger fish. Similarly,
fish diet differed with fish size between the two sample dates with Diporea most preferred during the
earlier date and BylhOlrephes preferred during the later.
Sponsor: Mark Luttenton
262 Padnos

Knowledge, Utilization, and Favorability of Physicians Regarding Physical Therapy
Jill Cabanilla and Sandra Frantz
The purpose of this study was to assess commonly referring Michigan physicians' knowledge of physical
therapy and its impact on favorability toward and utilization of its services. Three hundred questionnaires
were sent to physicians of orthopedics, neurology, pediatrics, phyical medicine & rehabilitation, and
general practice. The usable return rate was 22 percent. Descriptive analysis and t-tests were used to
analyze the data. Technical, professional, and overall knowledge scores, as well as utilization patterns
were compared across medical specialty, practice location , and years of experience. The mean overall
knowledge score wa 63% with orthopedic physicians scoring the highest at 77 percent. Physicians
demonstrated higher knowledge of "professional" PT procedures over "technical" procedures, however
preferred "technical" ones when prescribing treatment. Overall, there was a preference for open referrals
compared to prescriptive or consultative. Their opinions toward PT ranged from favorable to highly
favorable.
Sponsor: Frank Ward
210 Pad nos

Effects ofAdaption of Minorities to a Predominantly Caucasian Campus
Lisandra Martis
Leaving home and going away to college means learning to cope with independence and the
responsibilities that come with it. For minorities that attend a predominantly Caucasian college the
"culture" shock can be an extra burden . For a large percentage of these minorities and the Caucasians, this
is their first exposure to another race. I will investigate to what extent being outside the comfort zone of
their own culture for the first time affects the success rate of minority students. Specific issues I will target
are: I) drop out rate of minorities, 2) retention rate, 3) willingness to learn, 4) extent of cross cultural social
interaction, 5) grades obtained in classes taught by same race professors vs. grades obtained in classes
taught by professors of another race.
Sponsor: Richard Paschke
211 Padnos

Barrier Island Natural Hazard Risk Assessment and Mapping
Kris Nolan
A method of coastal risk assessment for natural hazards is reviewed in preparation for risk mapping of
barrier islands in West Florida. The maps will provide a basis for actions to mitigate hurricane impact.
Preliminary mapping is based on flood and surge zone identification (elevation) and vegetation (type and
cover). Maps are then revised based on historical and cultural data (e.g ., erosion rates, impact of past
storms, inlet behavior, effects of engineering structures). Island areas are classified as extreme, high,
moderate, or low risk based on these citeria.
Sponsor: William Neal
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Experiments with JavaCam [181
Bill Bereza
Advances in electronics and software have not only decreased the cost of obtaining new technologies, but
also made it easier to use and install. Our project was to design a low cost platform for controlling a
pan/tilt video camera through the Internet using standard hardware . To reach this goal we would use the
Java programming language along with a Connectix QuickCam camera and an inexpensive servo
microcontroller. These tools allow any personal computer with a web browser to control and view live
video from a remote site on the net.
Sponsor: Carl Erickson

Molecular Basis of Disease [26]
Kristine Brazin, Hanna Embaie, Christine Hughes, Joshua Joshua, Dan Mierendorf, Brian Nolan,
Rhonda Pikaart, Jason Ricks, Tekabe Tesfae, and Mark Van Houten
Rapid advances in biochemistry have given us a better understanding of the causes of disease on a
molecular level. Our class (CHM 463, Biochemistry II) will present currently known causitive factors for a
variety of diseases on the molecular level , taken from recent literature. These presentations will be
supplemented with computer demonstrations of molecules involved in these diseases. Among the
molecular systems considered are: I) how molecular differences in hemoglobin may be benign , or may
cause diseases such as sickle cell anemia, 2) how a single site mutation in the protein Cu/Zn Superoxide
Dismutase has been linked to familial Amyotrophic Lateral Sclerosis (Lou Gehrig's Disease), and 3) how
problems with G-protein signaling, a target of a majority of drugs, can cause a wide variety of effects,
including cancer and drug tolerance.
Sponsor: Mary Karpen

Chaos Theory [151
Nancy Hoorn
On display will be photos ofGVSU physics students exploring chaos through hands-on activities. This is
part of a project designed to introduce chaos theory to students through a series of hands-on experiments.
Sponsor: Beth Thacker

Sierpinski Polyhedra [20]
Aimee Kunnen
Fractal Geometry is a relatively new area of mathematics that contains problems that can be explored by
faculty and undergraduates alike. A fractal arises, essentially, as a geometric realization of a mathematical
process that is chaotic in nature. Many seemingly innocuous mathematical processes turn out to be chaotic.
In this poster r will present the results of a research project conducted in the summer of 1994, funded by a
Summer Undergraduate Research Project at GVSU. The result of this project was the construction of three
dimensional fractals called Sierpinski Polyhedra.
Sponsor: Steven Schlicker

Gene Therapy [30]
Jason LePres
HIV, cancer, cardiovascular disease, ADA, and many other diseases are all genetic disorders whose
possible cures may develop from a procedure called gene therapy. Gene therapy is the altering of a
defective gene or the addition or a normal gene to the human genome. All of the genetic diseases listed
above have no known cure, but the technology of gene therapy may offer a permanent correction for some
of these disorders.
Sponsor: Patricia Matthews

A Microscopic View of the Facing Stone on the New Science Complex at Grand Valley State University [2\
Stacy Silcox
The facing stone on the new Science Complex at Grand Valley is limestone from Bedford, Indiana. The
building stone is from the Mississippian (between 320-360 m.y. old) Salem Limestone (Sanders Group).
Two samples of the limestone were observed microscopically. One sample contains echinoderms and
foraminifera and the second sample contains echinoderms with a few bryozoans. This suggests a normal
marine depositional environment with relatively high energy. This particular limestone is commonly used
as a building stone (quarried at Bedford since 1911) because it has low porosity and is very well cemented.
Sponsor: Patricia Videtich
.

Deciphering a Major Cause ofMetamorphic Layering and Foliation: Understanding the Process of
Transposition [11
Stephanie Tassier
The process of transposition takes place during metamorphism, isoclinal folding, and cleavage/foliation
formation, leading to the progressive disruption and replacement of an early set of planar structures (e.g.,
bedding) by a new metamorphic foliation . Transposition has not been recognized in many metamorphic
research studies, in which metamorphic layering has often been mistaken for bedding. Further,
transposition is not addressed in many introductory geology courses because deformation and etamorphism
are treated separately. Intrafolial (limbless) isoclinal folds, common in metamorphic rocks, show that a
relationship exists between transposition and bedding, and if recognized, can be used to decipher that
transposition has occurred.
Sponsor: John Weber

Total Dissolved Phosphates in Surface Water at the Meadows Golf Course 141
Catby Baisden
In order to monitor water quality at the Meadows Golf Course, since October of 1993 water samples at four
locations have been collected and analyzed bi-weekly for pH, redox potential, conductivity, and turbidity.
Nitrates, phosphates, sulfates, and dissolved oxygen are measured monthly. In this study the focus is on
phosphate levels. Mean phosphate concentrations are highest in the drainage ditch and lowest in the lakes.
The phosphate levels for the lakes generally are increasing whereas the phosphate levels in the drainage
ditch fluctuate. The greatest input of phosphorous comes from pesticides and fertilizers in runoff.
Sponsor: Patricia Videtich

Analysis ofPlatelet Membrane Proteins in Nonpregnant and Pregnant Females Using Flow Cytometric
Analysis 1331
Carrie Baker
Hemostasis, the prevention of blood loss, is acheived by three interactive systems: the blood vessels, the
platelets, and the plasma proteins involved in the coaguation cascade and the fibrinolytic system. Platelets
circulate in an un activated state, but upon stimulation platelets undergo adhesion, shape change, granular
secretion, and aggregation. Each sequential step in platelet activation requires spectific plasma membrane
proteins. A defiency in one of the proteins may result in the inability of platelets to aggregation with
subsequent hemorrage. The purpose of this study was to evaluate several platelet plasma proteins in
nonpregnant and pregnant females using flow cytometric analysis. The plasma proteins evaluated are
required for either the adhesion, shape change, granular secretion, or aggregation . In addition, flow
cytometric analysis was used to identify the presence of activated platelets and to identify the presence of
anti platelet antibodies located on the platelet surface. The following plasma proteins were evaluated:
GMP-140, GP lib, GP IX, GP IIIb, GP Ib, Integrin B I. There were no differences in the presence of these
plasma proteins between nonpregnant and pregnant females as identified by the peak channel of floresence.
In addition, the presence of antiplatelet antibodies or activated platelets was not detected in either subject
population.
Sponsor: Theresa Bacon-Baguley

Chemistry Multimedia Presentations by the CHIMP Group (27)
Autumn Barefoot, Kristine Brazin, Timothy Byker, Megan Grimm, Mark Van Ess, and Mark Van
Houten
We will demonstrate several multimedia presentations on a variety of chemical and biochemical topics.
These presentations were developed by the CHemistry Interactive Multimedia Project (CHIMP) . The
CHIMP group is made up of students with backgrounds in Biology, Chemistry, Communications,
Computer Animation, Graphic Arts and Health Sciences. Our aim is to make processes common to living
organisms more accessible to beginning and advanced science students. The animations include:
I) oxidative phosphorylation, which is the essence of aerobic respiration, 2) hormonal signalling via G
proteins (these proteins are integral for many intra- and intercellular communication systems), and
3) an animation which will assist beginning chemistry students in the concept of balancing chemical
equations.
Sponsor: Mary Karpen

Reaction of Epoxides with Dimethyl Sulfide (21]
Anthony Boyd and Tye Dodge
Dimethyl sulfide adds to a variety of epoxides in the presence of trichloroacetic acid, trifluoroacetic acid,
or p-toluenesulfonic acid to form precipitates of beta-hydroxydimethyl-sulfonium salts. Examples of
epoxides include cyclohexene oxide, cyclopentene oxide, propylene oxide, and styrene oxide. The reaction
may serve as a chemical text for epoxides. Since the epoxide is reformed upon treatment of the salt with
base, the reaction may be used in a purification procedure for epoxides. We have also found that the
trichloroacetate salt from tyrene oxide converts at room temperature to 4-phenyl-1 ,3-dioxolan-2-one.
Sponsor: Gary Richmond

The Quality of Ground Water at the Meadows Golf Course (5)
Charles Bunker
Water samples taken from a well on the Meadows Golf Course have been analyzed since October to test
the quality of the ground water. Comparisons are being made between samples from a nearby pond and
those collected from the well to see if fertilizers being used for maintenance of the golf course are making
their way into the ground water. Nitrate and phosphate levels are lower in the well than the pond
suggesting that the layers of clay surrounding the well, to date, are not allowing fertilizers to make their
way into the ground water.
Sponsor: Patricia Videtich
Rhizobium fredii Utilization of L-histidine under Nitrogen Limiting Conditions )31)
Robert Burke
Rhizobium fredii have agricultural significance by forming a nitrogen-supplying symbiotic association
with the leguminous plant soybean (Glycine max). In order to better understand the biochemistry ofR.
fredii, we are using histidine utilization (hut) genes as a model system to study how the bacteria assimilate
nitrogenous compounds. Using L-histidine as sole nitrogen source in growth limiting assays, the data
suggest that two of three nitrogens available are utilized by R. fredii. Additionally, Southern hybridization
data using cloned Klebsiella aerogenes hut DNA as probe, indicate homology with R. fredii Hut
complimenting DNA clones. These biochemical and molecular data provide evidence that R. fredii uses a
similar if not identical pathway as K. aerogenes for histidine degradation.
Sponsor: Anthony Nieuwkoop

The Presence ofActivated Platelets in Females Taking Oral Contraceptives: a Preliminary Finding [32)
Sara Byker
Platelets are anuculated cellular fragments that arise from the bone marrow megakaryocytes. Upon
stimulation of the megakaryocyte, platelets are released into the circulation by a process of cytoplasmic
fragmentation. In the circulation, platelets circulation in an unactivaged state at a concentration of J 50
300,000/ul. Upon activation, platelets adhere to subendothelial collagen, undergo cytoskeletal
conformation change followed by granule fusion with secretion of granular contents. During granule
secretion, the membrane of the granules becomes everted and what was in the innersurface of the granule

membrane becomes a part of the external membrane of the
An increase in platelet activation has
state' associated with a
incidence of occlusive
been identified as one factor of a
vascular disease.
flow
of these newly exposed activation
we were
activation in females
oral contraceptives, less than I % of
able to demonstrate an increase in
the platelet population circulate in an activated state as determined
the binding of CD 62 (GMP 140, a
in all of the nonpregnant females (N=2) who were
oral
platelet activation marker).
contraceptives, 2-5% of the platelet popUlation circulate in an activated state.
the number of
studied is too few to make conclusions, this finding r;",'-·,,,.>
activation and warrants further investigation.
Theresa Bacon-Baguley
.>tA

Wave Ripples in the MisSissippian, Michigan Formation, Wyoming, i'IJichigan [3)
Nicole Heller
In the subsurface of western Michigan, the Mississippian (approximately 350 million years old) Michigan
Formation consists of
of gypsum with interbeded shales and dolomites. Ripple marks in the
Michigan, are being studied to determine the
Michigan National Storage Company facility in
help to determine paleoshoreline
paleoenvironment. The orientation of the ripples and their
and the energy levels of the environment of deposition. To date orientation of the ripples (mostly
northeast-southwest) and their wavelengths (mostly seven to ten centimeters) indicate that the shoreline
was to the northwest of Wyoming (northeast-southwest
and energy levels were relatively low.
Patricia Videtich
Accelerated Streambank Erosion in York Creek (Ottawa County, Michigan) Due to Increased
Development 161
Thomas
Accelerated stream bank erosion along York Creek is
due to the increase of impervious surfaces
and channelization of York Creek and its tributaries. An erosion inventory was performed by measuring
the length and
and estimating the depth ofthe erosional scarps. A total of 101 sites were identified
and cataloged. The site inventory will be used in a remediation plan. To return York Creek to its "natural"
state, detention basins will need to be installed to decrease stornl flow. Better regulation of growth and
development is also
Edward

The Detection and Reporting of Elder Abuse and IVpvlll"rl' A Training Video for Prehospital Personnel 134)
Jason Seamon
Medicine
Program at Butterworth
Michigan
The
in
their awareness about
an instructional video for
elder abuse and neglect. A sample of 60 EMS personnel were asked to complete a pretest in order to assess
This
current knowledge of the subject matter, view the educational video, and then complete the
session was used to evaluate the video as a potential
device. While the study popUlation reported
seeing 256
cases of abuse or neglect in their careers,
II
were
Furthermore,
60% of the
that the prevalence of elder abuse and
was rather rare. This
response dropped to 38% after seeing the video. The 60 EMS respondents had an average pretest score of
and an average
score of I
resulting in an overall score
of +4.68
Theresa

Insomer Distribution and Toxic Equivalellls in Bear Lake Fish (22]
Michael Anderson
Determination of PCB congeners in fish has been initially conducted in Bear Lake because of known
contamination in the sediment. Seventeen fish samples were collected in May of 1995 with the weight from
0.4 J3 I kg to 3.518 kg. The fish were trimmed and filleted; the brain, liver, and eggs were stored for
distribution and bioaccumulation studies. Preliminary data indicated the presence of 54 congeners differing
from dichlorto nonachlor-substitution. Congener concentrations ranged from 0.2 nglg to 62.7 nglg in tissue
and from 2 nglg to more than 500 nglg in liver. The bioaccumulation factors were calculated based on the
congeners concentration in the sediment and in fish, the Toxic Equivalent Factors were also evaluated by
using Safe's method.
Sponsor: Min Qi

Grain Size and Shape Analysis oJ Sand From Beaches, U.S.A. [9]
Robert Bodziak
A grain size and shape analysis of beach sediment collected from the swash zone at several localities from
around the United States was performed in order to do a comparative study of the sediment. The mean,
median, mode, degree of sorting, skewness and various graphs were used to compare the beach sediment to
each other and to sediments from other depositional environments such as streams and dunes. The shape
(sphericity, roundness and surface texture) of the beach sediments were determined microscopically and
the results compared to data for various depositional environments.
Sponsor: Patricia Videtich

Functional Anatomy oJthe Tongue oJthe Spectacled Flying Fox, Pteropus conspicillatus [35]
Michael Hazlewood and Tiffany Lasky
The anatomy of the tongue of the Spectacled Flying Fox, Pteropus conspicillatus, was studied using gross
anatomical and histological techniques. Characteristics associated with both the Type I (used primarily
intraorally) and Type II (used primarily extraorally) tongues of Doran and Bagget, 1971 were identified.
Type r features include multiple ventral veins and nerves and paired distal arteries . Type II features include
a roughly triangular shape, presence of a modified stemoglossus muscle, a long, narrow genioglossus
muscle, and a single midline artery proximally. These anatomical characteristics support behavioral
observations of both intra and extraoral tongue use in this fruit and nectar-feeding bat.
Sponsor: Timothy Strickler

Studies oJthe Mississippian Bayport Limestone, Bellevue, Michigan 110]
Curran Kemp
A study of the Mississippian (330 to 365 m.y. old) Bayport Limestone exposed in a quarry at Bellevue,
Michigan, was undertaken to determine the paleogeography of the formation . The Bayport is of interest
because it is separated from the Pennsylvanian-age (290 to 330 m.y. old) rocks above by an erosional
unconformity. Maps constructed from well logs indicate the structure of the rock layers underlying the
Bellevue Limestone. Fossils and textures in the limestone help determine the environment of deposition.
Sponsor: Patricia Videtich

Grain Size Analysis oJ Sediments Jrom the East and West Coasts oJ Florida: InJerences on Depositional
History (8)
T.P.Lupo
A grain size analysis is used to determine the depositional history of sediment or sedimentary rock . In
order to determine the depositional history of sediment from the east and west coasts of Florida, a sieve
analysis was performed. In addition to the grain size distributrion , mineralogy and surface texture of the
samples were determined. A statistical analysis of the sieve analysis data was used to compare the
depositional history of sediment from the east and west coasts of Florida.
Sponsor: Patricia Videtich

Depositional Envirollments in Glacial Sediment, Livingstoll County, Michigan [7]
Vincent Perroud
Observations of Quaternary age glacial drift in Livingston County, Michigan, suggest changes in energy
control the lithology of these beds. The grain sizes show alternating changes from a low-energy
environment to a high-energy environment. Layers of fine sand and silt (lower energy) alternate with
layers of coarse sand, pebbles, and gravel (higher energy). This change in energy may be caused by local
advances and retreats of glacial ice. Increased meltwater associated with retreat may have have resulted in
higher energy, whereas advances of the ice may have resulted in less runoff and lower energy.
Sponsor: Patricia Videtich

Mercury Concentration in Fish From Area Lakes [361
Terrence Saganski
The contamination of methylmercury in fish from three area lakes (Muskegon lake, Pickeral lake, and Bear
lake) was initially studied in the Chemistry Department and the Water Resources Institute. The analyses
were conducted using a Perkin Elmer AA and a cold-vapor technique following MDNR and EPA
procedures. Preliminary data indicated the concentration of mercury ranged from 0.044 mglkg to 0.0450
mg/kg. The accumulation is generally associated with the age of the fish, but no clear association has been
observed with the fat content of fish. With more data, a more complete understanding of the accumulation
of methylmercury will be formulated.
Sponsor: Min Qi

Structure / Reactivity Relationships in Cationic Iron-Ellamine Complexes, Preliminary Work [24)
Brenda Schmiege
The metal-olefin bond results from the interplay of the metal , it's subsituents and the olefin functionally.
As a result, the metal olefin geometry is not always symmetric, but is often distorted by the nature of the
olefin subsituents. This variation in the olefin bonding geometry is reflected in the susceptibility of the
coordinated olefin to nucleophilic attack at the carbon. Our work involoves a Hammett correlation study
between the s factors for the p substitutites in the following cationic iron enamine complex and the change
in 13C NMR shifts of the olefin and allylic carbons. The outline of this proposed transformation and our
initial work in this area are described.
Sponsor: Stephen Matchett

Studying the Hydrophobic Effect by a Molecular Dynamics Simulation of a Fatty Acid in Water [28]
Mark Van Houten
All living systems function in an aqueous environment, so how a molecule interacts with water is essential
in determining its structure and function . In particular, molecular interactions that occur at a nonpolar
water interface are important in causing the well known hydrophobic effect. To investigate these
molecular interactions, we performed a molecular dynamics computer simulation of the fatty acid
decanoate in a 22 Angstrom) box of water. The dynamics were simulated for 90 picoseconds at 300 0 K
using the molecular dynamics program CHARMm. These data will be used to study entropic effects at the
nonpolar interface and in bulk water.
Sponsor: Mary Karpen

Tessellations r19\
Elizabeth Allard
In studying to be an elementary teacher, I have been intrigued by concepts that can be used at the lower
education level. Because of the mathematical concept involved in the Escher tessellations, I feel that this
can be a fun way to teach basic geometric ideas. With this idea in mind, I am preparing an Escher-type
tessellation for my presentation. My preliminary tessellation began with a rhombus . The transformations
have included translations and rotations. In transforming my shape, I have made what looks like a angel,
from one angle and a duck from another angle .
Sponsor: Margaret Friar

Holography 1171
Terry Bochenek, Brian Evenson, and Scott Klus
This presentation outlines the practical uses of holography in the high school and undergraduate
holographic film
laboratories. It includes a background on holographic theory,
and practical
that can be done by one and all. The demonstration relays all
necessary information on diffraction theory and the tools required to understand use
in the high
school or undergraduate laboratories.
Ann Marie Eligon
Grain Size Variations Between the East and West Shores ofthe Leelanau Peninsula, Michigan [141
Matthew Gnlielmi
Grain
along the east and west shores of the Leelanau Peninsu la of
shou Id indicate two
different energy
as Grand Traverse
lacks the
shore current and
wave energy that
grains
Lake Michigan possesses. The west shoreline
Lake Michigan is hypothesized to have
Binocular observation of the
and better sorting than that of the east shore along Grand Traverse
roundness, surface texture, and
shoreline sediments will be used to determine grain
That data should indicate a
energy depositional environment
Lake Michigan and a
lower energy environment
the bay.
Sponsor: Patricia Videtich

Diffractioll / Interference of Light [l6j
Susan Harris
The diffraction of light shows the wave properties of light as you would not normaJJy see them. When
point, the waves will start to interfere with each other causing bright and dark
light is restricted to a
spots. The light spots occur when the light waves overlap in
and intensify the effect. The dark spots
are caused when the waves are out of
and cancel any light. This oresentation shows ohotograohs of
these effects observed during
Sponsor: Ann Marie Eligon

Yellowstone and Theodore Roosevelt Natiollal Parks: Contrasts in Geology Related to Park Use j
Christopher HuleU
A literature review compares the geologic
and natural history as primary controls on
recreational/educational use of Yellowstone and Theodore Roosevelt National Parks. Differences in
structure, stratigraphy, volcanism, climate and resulting erosion determine the uniqueness of each
controls on the flora and fauna. Yellowstone is located over a hot spot that generated the
volcanic features and
geysers,
and mineral springs). A combination of
caldera development and later river erosion of the plateau created a diverse topography. Theodore
Roosevelt National Park's stark scenery is the product of highly erodable badlands resulting from a
history of sedimentation off of the Rocky Mountains, followed by later dissection as the Little
Missouri River carved the sediments. Both parks
spectacular geologic features as well as the
resulting unique habitats.
Sponsor: William Neal
Computer Animation oftlte Regulation ofthe trp Operon of Escherichia coli by Repression and
Attenuation
Jason Kalis
This project is a computer animation of the regulation of the trp operon, which
tryptophan in
Escherichia coli. Regulation of gene transcription is crucial to the control of life's chemical processes in all
demonstrates a coarse level
achieved through a complex
organisms. in our
formed from a repressor protein,
and tryptophan. Attenuation is a finer method of
that is
sensitive to the concentration of available trp-tRNA.
of this type is accomplished through an
interplay of the
and protein translation complexes.
onsor: Mary Karpen
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Lake Sediment 123]

Sara Meyer
Contamination of the Great Lakes with
DDE and DDT has caused much concern due to their
adverse effects of human health. Even though the use of PCBs has been prohibited in the United States for
more than 20 years, PCBs continue to be detected in the environment due to their chemical
a freeze core
a series of frozen sediment cores were retrieved from
the concentrations ofthe PCB congeners, DDE and DDT were determined using GC-ECD. It was found
congener levels ranged from 0.1
to 6 ng/g, DDE ranged from 0.1 ng/g to 2.5 ng/g, and DDT
from 0.1 ng/g to slightly over 0.5
Sponsor: Min Qi

Sediment Analysis
Douglas Powers

Newaygo County, Michigan 113)

Analysis of sediment from
Creek was performed to determine differences in
and
texture of sediments due to differences in stream velocity. Sediment samples were taken across the width
of the stream in the middle of a meander. Each sample was sieved to
the
sizes and to
determine the
of each size fraction. The roundness, sphericity, and surface texture were
observed through a binocular microscope. Grain sizes and shapes of sediment from the outside of the bend
were
to sediment from the inside of the bend, where water velocities were lower.
Patricia Videtich

Analysis ofSubstrate LOmlJlOSlfflO'n

Marginal Trout Stream for Use as Spawning Habitat by Trout [1] I

John 'f,'arn""I"'''
Rainbow and brown trout
areas with clean
substrates for reproduction. The
River in
Kent County,
trout stream that is supported by heavy stocking of trout. In order to
evaluate the potential for natural
in this stream, substrates from gravel runs were
delermine the grain size and the amount of organic matter present. Comparisons of substrate
to reported conditions in
redds
that reproduction of trout within this stream will be
unlikely due to
concentrations of sand and silt particles in potential spawning
Sponsor: Patricia Videtich

FTIR Study ofMolecular Structure in Normal and Malignant Mouse Cells (25)
Richard Williams
The structure of nuclear DNA in normal mouse lymphocytes and malignant mouse lymphoma is
investigated via Fourier Transform Infrared Spectroscopy (FTIR). In particular, the phosphodiester stretch
of this peak has been previously shown to be
region of nuclear DNA is examined because the
sensitive to the
structure of the phosphodiester group and
water molecules
in samples of human
human cells and pure DNA solutions. It has been
on
human epithelial tissues show more hydrogen bonding to the
the basis of FTIR
phosphodiester group than normal human epithelial tissue, pointing to a molecular-level
as the
The results
in this poster indicate that the same
is not exhibited
result of
In
stretch
of the
to that of the nornlal mouse lymphocytes,
bonding in the
cells. FTIR
of both normal and malignant cells were also examined after
the addition oftetrakis (4-N-methylpyridyl)-porphine, an intercalating porphyrin. A marked decrease in
the intensity of the 1053 wavenumber
to a CO stretch of a deoxyribose or ribose
group of nuclear DNA) upon addition of
suggests that the structural perturbation incurred by the
intercalator is
oscillator
from this vibrational mode.
Sponsor: Stephanie Schaertel

STUDENT RESEARCH DAY
STEERING COMMITTEE

Neal Rogness, Chair
Mary Karpen
Mary Last
Connie Lesnick
Tony Nieuwkoop
Justine Ritchie
Paul Stephenson
Pat Videtich

